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(54) SEMI-CONDUCTOR INTEGRATED CIRCUIT DEVICE AND ITS PRODUCING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten the develope period of a semi- 
conductor integrated circuit device, to make circuit performance high 
and to reduce a cost. 

SOLUTION: Pads 51a, 51b and 52a which are electrically connected to 
respective integrated circuits are respectively formed in a RAM 
substrate 1 1A, an MPU(microprocessor unit substrate 1 1B as an LSI 
core, and an FPGA(field programable gate array) substrate 12 specifying 
the circuit after packaging. Through the use of technique for adhearing 
semi-conductor chips, the main surface 1 1a of the RAM substrate 1 1 A, 
the main surface 11b of the MPU substrate 1 1 B and the main surface 
12a of the FPGA substrate 12 respectively pinch balls 14 consisting of 
solderirng or steel, etc., in the respective pads 51a, 51b and 52a and 
facing-connected so that RAM, MPU and FPGA are respectively 
connected electrically. 
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tm2 <ommi^mm t \x&mmmwj& 2 tifcmm<o 

[0 05 6] m2<Dmmm*. m^^im 
^jara«FPGAiiqiaec*3b«)r^<3&^. 

[005 7 ] gfcft£9 <Z>%91»> IB*a 1 -8©«teE 

• y- F r u <fc 0 ft ^«iS^«finr ^> «> ©r ^> ^ e 

[0 05 8] IS^ 1 0 l»^9 ©flWECC, Su 

la? -f-ji/ F • 7'p^77^ - hru^t ^fg|5 

^^6A*3ti&«««#CCcfc0»ffllBlB*fi»S3ti 

[0059] tmm 1 1 <omm. m^m 1 -8 <om^L 

CC, B»SS»l©#ffllBB«y--FTU-<J:9ttSfllJSJE«r 

[0 0 6 0 ]IS^3S1 2CD|£0J^ 893*011 -8 ©«JiS 
cc, HJIB3ri©Slg||p|B«x^>y-F-fe^J:Dft5flt 

[0 0 6 1] m?m 1 3©^« t t9*3H l -8©*^ 
cc, |W*l©*»HB»»*»^llBft^' : eyj:0ft 

[0 0 6 2 ] ff§3<ifi 1 4©«W«, ff3R3S 1 -8 (Offifb 

cc uga»i©a«HB»«tt*Ksn/c. «it«. ^ 
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[0063] n&m i svzm&mctcmik&m. * 
mitnmmtmmotm^m^. m ©*««*«©£ 

z&f&rzm i (ommmffi&isaMt . mmm i ©ms 
bbobbmie* & * 2 <DawisiB©iiKffl«*i?oe-r 

&mta&mmxiz$)}Bi £ n & c <l cc j: o mum^rn s n 

2 ©*«BB*»iaw- 2 ©mhbbj&sxs 10 
<b, mmm 1 ©^am*s«cDiffl±{cB?rieiB 1 ©msa 

JgjSXg <t , ffl&m 1 ©¥SK*S«©3Effi <t Su ESI 2 CD 

u hmbsh 1 ©^* * f tmu 
gi 2 ©^ * f <b tmm u . lutem 1 ©asssBx « frie 
m2 <Dmm®&±m$&mcmmLxi>zft&$$k*&j* v 

^>yx*i££mTo£tgj&£T£&©r&£ 0 
[oo64] 5<Dmmc£*)^ mi<D¥m&m 

fiWiccSlftstirc^^y f***i*ji»«u »ia 
[0065] g/c, m2om$mmx. *<Dmmsm& 

[0066] i**3i i eommz. 1 5©et>5 

cc 4 i5ie^'^^-^>^X^c7)MCc, iUfaf&2G>3S*B 

^©^ffl^6*«^#£A:*;u m^m2<Dmmm 
@Bccgftw^nr^st?ia7CfiiBJB*^x«e3K-rs 

cite**, «T^2©««@B*«Sr4aB1S5Er 

[0067] »*3ii io%mu. imm \ 6 

©HUdECC. WBBifl2©3i8tBKtt:7 F * ?'py^ 

[0 0 6 8] 50*39 1 8©«l83&sBli;W»^S«. ¥ 
®±cc. «^c;BBa8l^*SStiWBl©lliai@B 

zBf&rzm 1 ©««HBJBfla:ei . wsb» 1 ©us 

@BOIslB«a^6S2<D»»@B©|pIB«S«:i»3E-r 

2 (ommMffioimmmmzmm-? 2 50 
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©SHSBBfleexfi^ sui2ii2(Diis{aiB05i^$ti 

J&XIgi . mrlBH 1 ©*»ftSfi<Diffi±CC«JiB» 1 © 

«8i@Bi«aw«:««snfc»i©^9 K*»«tr* 
shss i aawccsstt 5 n/cn 2 ©^ •> f £ ^ 

v KMXSi, B5fESlcD^zg($S«(D3£M<htrri2m 
2 ©3*3W**K©£ffi £ L . mnzm 1 ©' * * F t 

wmm 2 <o* v f £ **stft 0 . uses 1 ©*whbx« 
But B3t 2 0B <t mnmt mmisxi,** w-wa&f-ifi 

« <b HU f am 2 <D^«*«« t*^ytr->>>>/-?2>rtv 
[0 06 9] IMOIl 8cD««:tcJ:0. « 1 ©*»»B 

«i»2©^»»»«<t©siffi±«: % &mm®mtm 

^2©*3Wt»«©^ffiBI±*»fSl3l*r*^^ F£ 
SMT^c iCCJ:0, lo(D^'^^r-^«:StA-r^/c 

[0 07 0 ] ^2cd*SIh1B«. *©@BSWI^ 

»i©a^igBCD|p|Ba«^6»l£3ti. E.o, ^2© 
^^Sffi©^ 2 ©»aBB«:EtRIB«KJlE a r & c £ cc 
J: 0 BB##SS-ft*fca!>. »a«w-xaaonjsHiB 

[0071] wmi9<oxm^ tmmi b<owsl 

[0 07 2 ] li*S2 0O«§8«. IS^^l 15^19© 

^l^tt«W3n*CiK:j:0HB3M*3ES*i*7 ^ 

[0 07 3 ] fS*JM2 1 IS^2 0« 

CC V IWB^»^-5»yxa©a«c. BufBm 1 tDftSB 
BOf&Jl^^^rSiS'r 5«#6lri^Xfi £ , fjia^' ^ ^r- 

^©i1«ilW-*>6«»«#*A* brmrta^ 1 (Dim® 
B©B«fB»a«ffi^lS3HS n^^: ^ CcbuIBII 1 ©*S0 
BKRW6nrc**7E«^*«*IRttW»rrSCi«: 
J:«3. ^»l®«MHB*19fir*BB1*3eXBi* 

[0 07 4] 883052 2 ©*W«. 1**391 5-19© 
tRtt(c. «W3»l©««BBB^-hTU-rJ:0a:Sfll 

[0 07 5] ff*^2 3<DJM!tt, 5**311 5-1 9© 
[0 07 6] IS*Ig2 4©»Wtt. 1**31 1 5 — 1 9 © 
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[0 07 7] IS*^ 2 5 ©«|JJ tt. IMBS 15-19© 

^^ey, MPux«DSP^64&ai»iPiiST* 

[0 07 8] 

ibw^-r^. io 

[0 07 91^1 \X*mi<on 1 <D*JBBSItC«^^a» 
ftSISIIsllBSBBOfllJSR*^ U ( a ) ttflHr* 0 , 
(b) « (a) CCteW^ I - I i^<D#f®^T&£ 0 HI 
(a) tC*JC>T, 1 1 Att5n<DSI1liIB<h LX<DM& 

i©*aw*WRiur©RAM*«r*D v 1 1 bus 

?1f:^«S*iftJfl 1 ©*i*Ifit ITOMPU1S 

1 1 b-c&o, i 2izm2<Dmmm§tLx<D, ?fgpas 

2©*»»l«i lt©F PGAlfi^-5 0 £/c, 1 
3«RAMlfil 1A, MPUlil 1BSOTPGA 

[0 0 8 0 ] m 1 (b) ICtS-T <fc5Kl, RAMIS1 1 

tcmi<D'*y V £.LX<DRAMmW8'*v F5 1 aJWB 
MPU1S1 lB^ill lb_Bc«:RMPU 

«Rffl/<» K5 1 b«S$n, FPGAIS1 2CD£ 30 
Ml 2a±tCttKF PGA|slB<!:«a«tC«*k3tlfc*. 
2GXK? KiUt©FPGAlfiffl^9 F5 2 a*i^JSE 
RAMl^l lARO'MPUlSl 1 B<D 
ill la, 1 lbtFPGAlil2©iil2ai 

5 1a. 5 1b, 5 2aiC t WX^Xtt^J:') 
<Xt*'<>:/) 1 4**tl*tl!*^»filU, 

■o, jggiSftscticj:^ ram, mpumfpg 

[0 08 1 ] S6«C, -a^FPGASSl2«Cfc^S 40 
FPGAHBCCftfcSft. 3<D^SB 

[0 08 2 ] &*>\ y F51a. 51b, 52a 

RAMIR1 1 A 4 MPUIfil 1BMFPGA 
SKI 2Kfc^r*6^caftWWWJ, «WM*RCFtf^ 

[0 0 8 3 ] ^«S^^0C^S*i9»SiailIffi^gW, 
a«ffiESn/cWtt«-CW«R<ORAMS«l 1 A&tf 
MPUl^l IBi, *3£MnJfiB&FPGAS«l 2 
i^6»»JSStlT*J«5. £/c v FPGAS181 2CCtt, 50 
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K £ ft £ C <!: <fc aoHB^WE 5 ft -5 

sfcak siffiigB^^ofcaccfftt^igB^is^bft 
#-c#a. cncc<fco, finxhriStt^cCAS 1 c* 

[0084]^ m2<D¥m&mfc£LXCDFPGA 
Sffil 2 tt*#fft*liJ1ife&^»;r*£E PROMT* 

[0085] ttc m2<Dmmi*&mctottzm2<Dm 

[0 08 6 ] JStT. 1 ©HSfeff^tC^5*« 

^aHB*a<3«JB#ffi*Hffl*#JHO*c^6»9!-r 

c 0 0 8 7 ] sr. se*oBa«xgi^ora«)BPa%7s 

T. S3 1 3CC7jcTJ:5K: % ^jK-^AS I 

TZM&mtQ 1 , «SBS«-U^I/«:NAND^NOR 

coy- h u^KofliJsEcc^^tr^aaKW-D 2 . -tz 
S*r^>U^r^ hR«-XgD3. ¥aMWf<to&as« 

mffi©@B*j^fii-r^n-i2x«! : axsD4, 

©@B#7I5 At 5 ft /cg«£ J*ytr—i'>lfT&J*?tr*- 
^{tXgD5^6«J«<*ft*. 
[0 0 8 8] SJBHCCH*«rtTa^^S35Pe>. &Xfg 

XgD2*it«>*C£#Wter*5. iftffiKStX1ID2 
#t£7 L/ fcB**T, \s AT^Y RMXgD 3 ©ftRIg 

3&*njiisn*. ^4, M^^ibt, sees 

ftXHDl£6*^ i&®t&ftXfID2£4 W 
Fl£ftX*lD3£2 ^ ^■bX«lI8D4* 

©xgccjttfc<fc^rt-5<!:rs3fee>«. gisK^-fi: 

tt, HI 4 CCtST * ^CC^D-fe^teaxgD 4 CC*$W-S 
iBBUB»«XS«»OXe* 0 . 5^iU, 
rs^DO^S. S*ft£ti*) % -fe;^-X^J:»)t> 1 . 
5 * £4>ft i iJBPJ|-CBB«T ^ ^> C <b ttt>fr Z> . 
[0 0 8 9 ] HT, 1 ©SOBK««C«S*ai 

««siiaB»B©»JB^rffi*»wr5. 
«*«HB*aK©«»*tt***>r«niar * o . h 3 
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02 5 te* WliomHMta&tiaMtLX 

(DEzmmmmjExmsj 1 tc*$o^r, sr 1 cdsisihib 

£ L X (DgfciSO MPU Stf «S© R A M 4 & . 
[0 09 1 ]^ »2©Siai5|BBJS£Xfli UTCD^ 
WHB»BR^X«ST2KfelvT: % »I3hfcMPU 

[0 0 9 2] *CC, A 9 FMII^fcUt. MPU*s 
M$n/c*«ttIS (MPUIi) ©ilMRAM 10 
30W$n/c*i*iI (RAMli) <DSEffi±lC&Sl 
8IHBi««W«:««StiftJ|l©^9 F4**i-Wi» 
REr-SiftCC. FPGA^M$n/c*iftIfi(FP 
GAlft) ©£ffi±fcFPGA0B£«»WfcftttS*i 
/c8 2 0^y F**fiM"S. ^y^r-i»^X 
g4«t**«»igXSST3CC:fo<,vc, MPU1SSO' 
RAMgfitD£ffi<tFPGASffi©£S<h##ftU 9 
1<D'<? F<b#2©^? F<t#J8«U FPGAlHlSScb 

U/ctOK-C, MPU1S, RAMlSMFPGAlg 20 

[0093] c<Dm%<Dmm»mm®vmm*F pga 

(DMi&felfcJMSTAlCte^X* ^-W^mcfcCtc 
ItffflMB&KSLfcfft. H3©»3EHBWbXSD6tC* 

ms&m^. f PGAiKD^«^e>7-y7Ai(D 

[0 094]ffiot, hl^XgRtf^n-fe;* 30 

mmJM<D&mm*:&toT2>CLtfiX&2>tclto. 0 3CC 

^Jc^cc, nsxsniDOfiitis. o*^&£<dt\ 

[0095] */c, Ri^©iaBrassMSftfcMP 
ux«ram^6&5ls i &mm\Eiffi<D— mcmmL 

[0 09 6] Ctl«, «T©<fc5CCt / TW'<£C<hJ&*r 
Si. H4CCBa*r4l9lKa««5:Kfi=J^ F <t©Mffi* 40 

C=K/N+C0 

C=K/N+C0+B 

[0097] cnccj:o. *mm&mtci&z>mm®m$i so 
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■<D«B6tt*«x >^»fF7l/-f ^O^mHK^H £ 
*>f FTU^f #5£©SI«iaB«{B<J: 0 fc 3 x F W«ctt o 
[0 09 8 ] L,frl,tjiifiP>. H4tC7ft-TJ:^K:, #^J5fc 

»«^«siraiaBKBecffl*jitfKies©»i ©us 

@B<b0T©MPU-?>RAMte> ^©Siffi&Nfcx:^ 
* 5 s FT U -Y^SCC J: *«aHBitlt*cJt^r«+«i 

©K»IBi5i©3^ h £ C 2 , ^SWJBCCft&MI 
B8»I©3X h£C 1 ±Ltcm£<DmAPU J PRAM 
C2iC 1 £O^T'&&Cd#<D=iX 

£ 0 

[0 09 9 ] &*>\ ^ KDS^IilBibTtt. MP U3£ 
12R AMOfBtfC* E P ROM, R OMXGiD S P^(D^ 

[0 10 0] SBlOSffllHKtCFPGA. GAX 

F^U*ffll»rt>H«©»»3&sf»6tl4. 
[0101] «T\ *»W©*2<D 

[0102] H5«2|c^<D»2<D^3iffiJKa8K:«-5^ 
f»Sfl3BiW©«lS*iSU ( a ) IJWC^O, 
(b) » (a) CCfe^Sii-ii«©»rffiia"C*5. i5 
(a)CCfcl>T, 2 1 Atemi<D$m®ffi£lsX<Dim 

1 £D^I(*Sfi£ Or (OR AMX&-C&0 % 2 1 B&fg 
loJHiHB<fcl/r©attfflS3*ifc^^a • 

2 1B-C40, 2 2«m2(D^SIelBcbLrcD, Ifii&Ji 

zBfSctz cticxK) ma<ma4:»& c t&x*z># 

- F 7 HSffiSfe titcSS 2 <D^2§f*g«<*: LX<DG A 
m&XhZ> 0 */c. 2 3«RAMli2 1A, MPUl 
1R2 1 BMGA1S2 2*HAtS^9^-^r* 
S. 

[0 1 03) 05 <b) CC7nTJ:5K:. RAMSS2 1 
A(D£®2 1 aitcttgSERAMHBiSaWtcgasn 
fc*l©^* Kil/TORAMSfifflA-j F6 1 a#JB 
/53ft, MPU1S2 1 B£>£M2 1 b±CU*KMPU 
BB4*»tt«C^3ftfc*l©^» KiOtOMPU 
S«/B'** F6 1 b*«$h 4 GAS«2 2C7)iM2 
2 a _Bc tt»G A HB £ ««WtcSitt 3 ft /tig 2 ©/S * 
ft ItCDGAlSffl^-; F6 2a^M3ntM. 
RAMIS2 1 AMMPU1^2 1 B<D£®2 1 a, 
2 1 bd:GASK2 2^i2 2ai(t 
OB!J^t)1*8[«4ffll»t. 8^?F6 1a, 6 1b. 
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icc<to, ram, MPuso'GAcosms^n^n 

[01041.S6JC. 2CcfcW£GA 

[0105] ft*5, F6 la. 61b. 62a 

tt, R A MBS 2 1 A, MPU1S2 lBMGAlS 

[oio6] *mmmmfc&zmm{*msMmms<Dm 10 

jfefrSa*. ^10SISEIKiL-C<Dg£»<DMPUSC>'K 
8WJHsIK«ffiJDBi. SHtUfcMPUac/SRAM© 

m&mm* *> g AotimRcc^ttpHmgi^ne-r 

£<tftCt, fiS^f+^tf^ ; 5^2CD^aiPl^^X^ 

B2(D^S»SSSe^jl0^Xfi<h. MPU^M^n 
/cfiftS« (MPUii) (Dil^RAM^W? 
ftfc¥»tt£« (RAMlfi) <D^®±&C§*S![nlK<L 20 

#CC % GAWR©iBS±«CGA@»i«fllWK:fftt3ti 
fc»2(D^? K**lS-r*^v KJgfiEXHi, MP US 
MTOA Ml«©il<l: G A S«<D£ffi<!: #*f|fij L , 
F<fc»2©^* FiaWSttU GAIilSSim 

fctKSrC, MP UlfMR AMlSiG AlSil:^ 

[0107] *mm&mitmz¥mf*mm@mmffl*. 30 

a»ffiS3tl^:iBtt«-CimStt©RAMS*2 1 AM 
MPUlg2 1Bi, AS*^pJtB^GAS«2 2<b*> 

n ^^iicD^r ct < mmrnxmrn? scims. 

[0108] »l©aiaislBiLr», MPUX 

{iRAMCDffct, E PROM, ROMXttDSPSOft 

40 

[0 10 9]**:, IB1©*«1IBSCCFPGA. GAX 
[0 110] (»3©^JS^S8) «T\ ^m<DW3<0 

[oil n m3te*mi<Dm3<DmMBmci&z>¥m 

(b> » (a) ic*5^ -sin- umcomwmx&z. m 
6<a) ocfct^r, 3 i A[tmi<ommmmtLx<om 
ft&mztitc? *-;i/F • ^p^77^ • hr u so 
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-f 5 intcm 1 iOt(DFPGAli 

r*o. 3 i b«i i ©aisiHiffiiL-ccD^tt^ftsn 
ibt(DMPuss3 ibt^o, 3 2\tm2<Dmmi& 

5o £/c % 3 3«FPGAS*g3 1 A, MPUIS3 1 
BRtf**:^- K-feJbS«3 2*MAT*A**— 

[01 12106 (b) CC^-r<fc^tC. F PGASS3 
1 A<D£ffi3 1 a±tctt»FPGA[sIK<t»«toCcig8l 
3ttfc»l<D'<? h*ilt©FPGAiSffl^'> F7 1 
a^fiRSti. MPUIS3 1 B<D^m3 1 b±CCtt» 

F7 1 bJWgJffigft. X£>#-F-fe 
;USt£3 2<D£ffi3 2 a±tC(iK^^>^- F-bJUH 
<bS«W0cS§KSti^:»2©^ - ^ F<tLT(DX*>#- 
K-feiUS^^ h*7 2a^M^ntl^ 0 F PGA 
I«3 1 AMMPUSS3 1 BOiI3 1 a, 31b 

K-fe;Hfi3 2©£i3 2 a iii, 
^ v 7'<D^K>£t>&&ffi&m^X . &J*y F7 1 a, 7 
lb. 7 2 ate, teA,tcX\*£&£K>rj:Z>#-)\' (Xtt 

3 4£*ft^ft#A/c»isju m-p; s«sft 

&C<L&tcfc9, FPGA, MPUSW^>^Kt;l/ 

©*BK*s^n-en«»wtc«jtt $ nx c » a „ 

[0113] 3^C, — S35«X^>y- F-fe^S«3 2 

[0114] ftfc, F7 1 a, 71b,. 72a 

ti, FPGAIS3 1 A, MP US*£3 1 BRW^> 
F-fe;bSS3 2 (C*j^r*6^b««>R««BiJ. «S 

[0115] **«<^3©iai^tt«:ff-s*3» 

[0116117 (a) «**W<D»3©HJtJBS8«:« 

mi (b) ti*i8B©H»ii!iB*at>rdr^A^^ 

[0117] *-J\ H7 (a) CC7jV*\fc5K: k SlOl 

fltsBj&sxs tux (D^mm^i^mjim s t 3 1 tc 

*$l»T, ^1 CD^Slpl^iOrOKMOFPGASO'lS 
R©MPU4*ST5. 

[0118] ;JC(C, »J6@K*SXgST 3 2K*5l> 

[0119] JXCC, J5SBIsIK«««SXgS T3 3 Ate 
fc^-C, ^3E3n^c@»±f*©ffla^eSiD©FPGA 
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IHST3 3 Bicte^x. TO hmtR&y'zuzz 

[0120] #Ct, v FffJJ&XH&tf^ y # 
XgSrStf^aKaXSST3 4CCfct»T. FPGA# 
BSE3n/c^3|flcS« (FPGAII) OtlSl^MP 

uDWf&ztitcmm&mfo (mpuib cd^m±k:& 

&„ #CC, F P G AlfiSOfM P Uifi©ili ^ ^ > 
F^S&cDiffi<t#^U fglcD^? F<fcSH2 

mm lx c » sJWHtFa^s ? * - ^gpec^ta l tcvtm 

-C, FPGA1S, MPUIfiW^^>^K-fe;H 

[0 1 2 1 ] #©@BflB£XgST3 5&t*5(,>T, 
1f<DS*CCj£D^:»S«6B^«3eLfc«. 07 (b) © 
«F^@K{bxgD6«:7n-r<fc^cc. FPGAS^oaia 20 

[0122]^t, FPGAlfi^ iWT^hlSft 
X^C/^n-fexjasx^O^WH^S-WS-r-SC t&X 

£*tc«>: mi (b) tc^-rj:^^ mmmmDOizm 

8. o*J3&£<dt\ SkfecD^&ctlt^T 2 x> 

^^FTU^^fclt^T&O. 5 *£gfi<D5S»Mfc 
[0i2 3]*fc % %L$m®®1&£Lxm&$titcFP 30 

[0 1 2 4 ] ^l<DSiaislB<tOr«, F PGA 

XteMPUCDffeCt, EPROM, RAM, ROMX«D 

[0 12 5] 3Sfc. *l©«a@HKlEPROM, GA 

[0126] mivnmjtm) &rr, *§m<om4<D 40 
[oi27]i8 \tt§m<om4 (ommmmdm^m 

(b) fcfc (a) CC*JWSlV-iViK©WrffiBir*S. 0 
8 (a) CC*$l>T\ 4 1 AStf4 1 Btt^l <7)S!M§IK 

y- f r u #««fc s txtcm 1 

10FPGAlSSO t S20FPGAlSr*l 42 
«^2<Z>mmiHS8<!: Ut«4i$n/c7 ^ -JU F • 50 
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ifiir©I3(DFPGAitol) 0 &tc. 4 3li 
SFPGAIS4 1A. 4 IB, 4 2^ftA«A^ 

[0 1 2 8] 08 (b) Ct^rTcfc^C, SfllCDFPGA 
g®4 1 A(D^ffi4 1 aXCCttK3Hffi4 1 aX<DFPG 

OFPGAltfflA., K8 la^M^n, IS2CDFP 
GASS4 1 B<D£M4 1 bXCU£ft±®4 1 bXCDF 

»2©FPGAK«JH^y F8 1 baWKsEStu S3© 
FPGA1S4 2CD3EB4 2 a±CCttK£ffi4 2 aXcD 

FPGAMmtmnmt£mmztitcm2<D^? ttux 

©»30FPGAlfiffl^7 F8 2a*«$ntC^ 
£ e lglCDFPGA8tE4 lAao^2(Z)FPGAlfi 
4 1 BCD£®4 1 a. 4 1 bi03©FPGASl4 2 
Oii4 2ai« 4 *3»»^^r :/<DK9^fc>tH$JB£JB 
Ut, SA'yF8 1a, 8 1b, 8 2 ate. fc^/cXtt 
&«J:9&&#-A' (X«^>?') 4 4 4^fti^ 
rfctfnJU JLo, S«3n-5C£tcj:t), &FPGACD 

[0 12 9] -S^3©FPGA1«4 2tC 

©^fa5«:imj-r^^spia^4 5»6nn^ ( 

[0 13 0] ftfc; F8 1 a. 81b, 82a 

tt. »1<DFPGAX«4 1A 4 ^2CDFPGASfe4 
1 BRVm 3 CD F PGA1S4 2 tCte^T* 5*> C#>t£ 
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